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q completed	  and	  submi>ed	  for	  publica@on	  in	  ADNDT	  
q data	  available	  in	  ENSDF	  format	  -‐	  implica@ons	  for	  ENSDF	  format	  

development	  -‐	  K	  quantum	  number	  in	  deformed	  nuclei	  	  
q  implica@ons	  for	  nuclear	  reac@ons	  modeling	  at	  low	  excita@on	  energies	  

(NRF,	  astrophysics	  …),	  e.g.	  level	  densi@es,	  strength	  func@ons,	  RIPL,	  
etc.	  	  

q new	  processing	  codes	  development	  –	  modifica@on	  of	  ruler	  (a	  
nightmare)	  &	  new	  python	  code	  (from	  scratch)	  …	  it	  is	  not	  that	  
complicated	  …	  

q a	  short	  le>er	  is	  under	  prepara@on	  
q  	  a	  detailed	  review	  of	  Nuclear	  Isomers	  –	  invited	  ar@cle	  in	  Prog.	  Rep.	  

Physics	  –	  under	  prepara@on	  with	  P.M.	  Walker,	  U.	  Surrey,	  UK	  

2014	  USNDP	  Mee)ng,	  November	  5-‐7,	  2014,	  BNL	  

K-‐‑Isomers  Evaluation  (Horizontal)	



K	  hindered	  decays	  
Ji   Ki

Jf   Kf

Xλ Eγ

ü  hindrance  Fw = τγ / τW 
ü  reduced hindrance fν = Fw

1/ν

ü  transition of multipolarity λ can only change 
the K projection by at most λ. 

ü  the shortfall is the degree of 
“forbiddenness” ν = ΔK –λ.  

typically fν = 20 – 300, 
but many exceptions…  τ



Rusinov	  systema)cs	  

only	  4	  two-‐qp	  cases	  

18	  one-‐qp	  cases	  



Lobner	  systema)cs	  	  

ü a	  
ü 

a	  

ü 
a	  

250	  cases-‐	  both	  one-‐	  and	  two-‐	  and	  higher	  mqp	  isomers	  



New	  systema)c	  studies	  
q examined	  373	  isomeric	  decays	  
q determined	  1050	  K-‐forbidden	  

transi@ons	  
ü  compare	  to	  250	  (Lobner)	  
ü  compare	  to	  22	  (Rusinov)	  

q self-‐consistent	  fashion	  
ü  ensdf	  files,	  Mult.,	  ICC,	  etc.	  	  

ü  considered	  only	  mqp	  states	  	  
ü  established	  rota@onal	  bands	  (70%	  of	  

cases)	  
ü  established	  configura@ons	  	  



K-‐hindrance	  distribu)ons	  
q  distribu@ons	  are	  not	  symmetrical	  –	  

role	  of	  different	  mixing	  mechanisms	  
	  
q  centroids	  increase	  much	  more	  

slowly	  than	  what	  would	  be	  expected	  
from	  the	  rule	  of	  thumb,	  e.g.	  ~100	  
per	  degree	  of	  K-‐forbiddenness	  	  
(dashed	  lines)	  

q  ΔK=2	  (allowed)	  E2	  has	  two	  peaks	  
ü  	  non-‐intrinsic	  states	  –	  transi@ons	  

between	  rota@onal-‐aligned	  
structures	  in	  transi@onal	  nuclei,	  
e.g.	  Iπ=12+	  state	  in	  192Os

q  ΔK=7	  E1	  is	  strongly	  peaked,	  but	  
at	  low	  value	  compared	  to	  the	  
trend	  

ü  mul@ple	  transi@ons	  from	  a	  single	  
isomer,	  e.g.	  Kπ=7-‐	  in	  180Os	  –	  five	  
E1	  transi@ons	  

ü  hindrance  Fw = τγ / τW 



K-‐	  hindrance	  classifica)on	  

F	  =	  F0	  x	  f0ν

ü  less	  than	  the	  ~100	  per	  degree	  of	  K	  forbiddenness	  
ü  it	  is	  mul@polarity	  dependent	  
ü  no	  need	  to	  divide	  by	  arbitrary	  factor	  of	  ~105	  for	  E1	  	  

intrinsic	  

K	  forbidden	  



M1-‐E2	  correla)ons	  …	  

consequence	  of	  the	  K-‐selec@on	  rule	  	  à	  
decay	  proceed	  stepwise	  by	  minimizing	  ΔK	  
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q completed	  and	  submi>ed	  for	  publica@on	  in	  ADNDT	  
q data	  available	  in	  ENSDF	  format	  –	  easy	  to	  add	  new	  cases	  –	  
will	  con@nue	  upda@ng	  	  

q a	  short	  le>er	  for	  Phys.	  Rev.	  Le>s	  is	  under	  prepara@on	  
q 	  a	  detailed	  review	  of	  Nuclear	  Isomers	  (including	  those	  in	  
spherical	  nuclei	  &	  those	  that	  have	  poten@al	  for	  
applica@ons)	  –	  invited	  ar@cle	  in	  Rep.	  Prog.	  in	  Phys.	  together	  
with	  P.M.	  Walker,	  University	  of	  Surrey,	  UK	  –	  to	  be	  
submi>ed	  by	  April	  2015	  
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Conclusions  &  Outlook	


